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DocumentaLon	  Made	  Available	  to	  the	  	  CommiOee	  

•  Preliminary	  Conceptual	  Design	  Report	  
•  WBS	  	  and	  WBS	  DicLonary	  
•  sPHENIX	  Science	  Proposal	  to	  DOE	  plus	  DOE	  Review	  report	  
•  Basis	  of	  EsLmate	  Documents	  
•  Preliminary	  Risk	  Analysis	  and	  MiLgaLon	  Document	  
•  RecommendaLon	  ResoluLon	  Database	  
•  Preliminary	  Safety	  and	  Hazard	  Analysis	  	  	  	  
•  Preliminary	  Quality	  Assurance	  Plan	  	  	  	  
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3	  

sPHENIX	  Project	  Scope	  

1.1	  Project	  Management	  
1.2	  SC-‐Magnet	  
1.3	  Tracker	  
1.4	  EMCal	  
1.5	  HCal	  
1.6	  Calorimeter	  Electronics	  
1.7	  DAQ/Trigger	  
1.8	  Infrastructure	  
1.9	  InstallaLon/IntegraLon	  

Cost	  and	  Schedule	  Review	  	  	  	  	  	  	  EO'B	  11/09/2015	  

*	  Tracker	  to	  be	  funded	  from	  outside	  sources,	  Japanese	  funding	  agencies,	  NSF	  
and	  other	  interna:onal	  sources.	  



Project	  OrganizaLon	  
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Basis	  for	  the	  Project	  Plan	  
•  Defined	  the	  complete	  Project	  including	  all	  components	  of	  the	  Total	  Project	  

Cost,	  and	  key	  off-‐Project	  tasks	  like	  Decommissioning	  and	  the	  Cold	  
Acceptance	  Tests	  of	  the	  SC-‐Magnet.	  	  

•  Defined	  a	  WBS	  structure	  
•  Assigned	  cognizant	  engineers	  and	  scienLsts	  to	  define	  all	  project	  tasks,	  

duraLons,	  fixed(M&S)	  costs	  and	  labor	  assignments	  by	  labor	  category	  
–  40-‐45	  people	  worked	  on	  this	  
–  >	  1600	  tasks	  defined	  

•  Everything	  entered	  into	  MS-‐Project	  (no	  P6	  experLse	  on	  the	  project	  yet)	  
•  EsLmated	  all	  material	  costs	  through	  engineering	  esLmates,	  discussions	  

with	  vendors,	  previous	  experience.	  	  
–  ~	  80	  items	  with	  costs	  ≥	  $50k.	  Wrote	  a	  Basis	  of	  EsLmate	  for.	  

•  Assigned	  BNL	  labor	  rates	  to	  appropriate	  job	  categories	  
•  Linked	  all	  tasks	  to	  create	  resource	  loaded	  schedule	  plus	  budget	  
•  We	  also	  had	  the	  engineers	  and	  scienLsts	  fill	  out	  conLngency	  esLmates	  for	  

each	  task	  based	  on	  material	  and	  labor	  risks.	  We	  have	  the	  ingredients	  for	  a	  
boOoms-‐up	  conLngency	  esLmate,	  but	  it’s	  not	  yet	  implemented.	  
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WBS	  Structure	  
1	  	  	  	  sPHENIX	  Design,	  Produc:on,	  Commissioning	  
1.1	  Project	  Management	  
1.2	  Magnet	  	  	  	  	  	  	  	  	  	  
1.3	  Tracker	  	  	  	  	  	  	  	  	  
1.4	  EMCal	  	  	  	  	  	  	  	  
1.5	  HCal	  	  	  	  	  	  	  	  	  
1.6	  Calorimeter	  Electronics	  	  	  	  	  	  	  	  	  
1.7	  DAQ/Trigger	  	  	  	  	  	  	  	  	  
1.8	  Infrastructure	  	  	  	  	  	  	  	  	  
1.9	  Installa:on/Integra:on	  
2	  	  	  	  sPHENIX	  Preconceptual	  Ac:vi:es	  	  	  	  	  	  	  	  	  	  
2.1	  Decommissioning	  	  
2.2	  Magnet	  Acceptance	  Tes:ng	  
2.3	  Tracker	  Generic	  R&D	  and	  Preconceptual	  Design	  	  	  	  	  	  	  	  	  	  
2.4	  EMCal	  Generic	  R&D	  and	  Preconceptual	  Design	  
2.5	  HCal	  Generic	  R&D	  and	  Preconceptual	  Design	  	  	  	  	  	  	  	  	  	  
2.6	  Calorimeter	  Electronics	  R&D	  and	  Preconceptual	  Design	  	  	  	  	  	  	  	  	  	  
2.7	  DAQ/Trigger	  generic	  R&D	  and	  Preconceptual	  Design	  
2.8	  Infrastructure	  Preconceptual	  
2.9	  Installa:on	  and	  Integra:on	  Preconceptual	   6	  

The	  WBS	  structure	  was	  designed	  for:	  
• 	  Natural	  separaLon	  of	  on-‐project	  and	  off-‐project	  costs	  
and	  resources	  
• 	  Allows	  one	  to	  balance	  resources	  and	  link	  tasks	  
between	  on-‐project	  and	  off-‐project	  	  WBS	  elements	  
• 	  No	  major	  changes	  to	  WBS	  structure	  once	  we	  get	  CD-‐1	  



CriLcal	  Decision	  Scenario	  

• Operating Funds are used for conceptual design  between CD-0 and CD-1.  Operating funds may also be used prior to CD-4 for R&D, NEPA, D&D, ES&H, 
transition, startup, and training costs. Non-federal funds from other sources that are considered capital funds and are included in the “Total line item cost” 
as OPC.
• Good Practice—For the first year that TEC is requested, ensure that OPC is also requested for that year.  The OPC will allow the project to continue in a long 
CR until TEC is available and new starts are allowed.
• MIE funds are more flexible than Line Items.  Moving OPC to TEC or vice versa is much easier than for Line-Item reprogramming since MIE funds are 

“batched.”
• New Start is defined as the first use/appropriation of any TEC funds (including TEC PED) for both line items and MIEs project.

Critical
Decisions 

          Definition Initiation Execution            Closeout 

Operating* 
Funds 

Operating Funds Construction
 & PED
Funds 

* 

Request/Receive
Construction Funds 

2016 2017 2018 2019 2021 2020 

Assumption:   
• 3 Months CR 
• Will receive 1/12 per 
month during CR 

2022 

Conceptual 
Design 

Preliminary 
and Final 

Design 

Construction 

CY 

CD-1
Approve 

Alternative 
Selection
and Cost 
Range 

CD-4
Approve

Start of Operations 
or Project 

Completion 
CD-3

Approve Start of 
Construction or 

Execution 

CD-2
Approve 

Performance 
Baseline (PB) 

CD-0
Approve 

Mission Need 

2023 

 
Installation 

Today 
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CD-‐0 	  	  	  	  	  	  	  	  	  	  	  	  	  	  Apr	  2016	  
CD-‐1	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  Nov	  2017	  
CD-‐2/3	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  Jul	  2018	  
Ready	  for	  Beam	  	  	  	  Feb	  2021	  
CD-‐4 	  	  	  	  	  	  	  	  	  	  	  	  	  	  Feb	  2022	  



sPHENIX	  Schedule	  
IniLal	  schedule	  shows	  	  InstallaLon	  complete	  Mar	  1	  2021.	  Commissioning	  complete	  Apr	  29,	  2021.	  	  
	  Based	  on	  authorizaLon	  for	  CD-‐1	  Nov	  2017,	  CD-‐2/3	  Jul	  2018.	  
Two	  approaches	  to	  address	  the	  Lght	  schedule:	  
1)	  CD-‐3a	  in	  Nov	  2017	  for	  long	  lead	  :me	  items.	  2)	  One	  year	  stretch	  in	  the	  schedule	  	  
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CD2/3	  Approval	  

Construc:on	  complete	  

Ready	  for	  Beam	  



sPHENIX	  Schedule	  
•  A	  CD-‐3a	  for	  HCal	  steel	  procurement	  at	  :me	  of	  CD-‐1	  and	  permission	  to	  begin	  SiStrip	  produc:on	  

in	  Japan	  	  at	  CD-‐1	  brings	  the	  Ready	  for	  Beam	  date	  back	  to	  Jan	  	  2021.	  
•  SiStrip	  produc:on	  start	  is	  on	  cri:cal	  path	  with	  HCal	  steel	  purchase	  lagging	  by	  3	  wks	  	  

	  
•  For	  a	  1	  year	  schedule	  stretch,	  and	  no	  CD-‐3a,	  has	  the	  detector	  Ready	  for	  Beam	  date	  is	  May	  1,	  

2021	  with	  a	  7	  month	  float	  to	  RHIC	  beam	  in	  Jan	  2022.	  
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Material	  Cost	  by	  FY	  &	  WBS	  Category	  

Budget	  savings	  are	  being	  inves:gated	  including	  :	  
•  Min	  Bias	  Trigger	  Det	  in	  WBS	  1.7	  contributed	  by	  internaLonal	  insLtuLon	  ($0.5M)	  
•  R&D	  being	  performed	  now	  may	  miLgate	  the	  need	  to	  charge	  this	  work	  to	  the	  TPC	  
•  NSF	  contribuLons	  (for	  instance	  EMCal	  electronics,	  $4M)	  
•  ReLrement	  of	  risk	  and	  assoc.	  conLngency	  reducLon	  as	  R&D	  advances	  
•  General	  scrubbing	  
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All	  in	  FY16$	  

$20.8M,	  ~6%	  above	  Nov	  2014	  es:mate	  

PotenLal	  reducLons	  in	  the	  $4.5-‐5M	  range	  FY16$	  direct	  costs	  



Material	  Costs	  by	  Subsystem	  w/o	  Tracker	  
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Material	  Cost	  Profile	  -‐Direct	  

Procurement	  or	  accrual	  delays	  by	  1Q	  
push	  $10M+	  from	  FY18	  to	  FY19.	  	  

Budget	  authority	  profile	  
Assume	  100%	  accrual	  on	  the	  
day	  procurement	  is	  iniLated.	  	  
AcquisiLon	  strategy	  will	  
be	  applied	  to	  smooth	  the	  	  
DistribuLon.	  
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Labor	  Profile	  for	  DOE	  Project	  
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University	  contribu:ons	  of	  scien:sts	  and	  students	  not	  shown	  	  

Almost	  all	  engineers	  and	  on-‐project	  scien:sts	  have	  been	  iden:fied	  along	  with	  	  
~10	  FTEs	  of	  techs.	  A	  challenge	  is	  the	  technician	  “bump”	  in	  FY19-‐20.	  



Labor	  Profile	  for	  DOE	  Project	  

14	  

University	  contribu:ons	  of	  scien:sts	  and	  students	  not	  shown	  	  

~	  12	  FTEs	  of	  techs	  
need	  to	  be	  found	  in	  
both	  FY19,	  FY20	  

Two	  approaches	  to	  address	  technician	  bump	  in	  FY19/FY20:	  
• 1	  year	  schedule	  stretch	  	  smooths	  the	  bump	  and	  makes	  it	  manageable	  (	  +$400k)	  
• Cover	  work	  by	  a	  combina:on	  of	  univ	  labor,	  job	  shoppers,	  vis	  sci,	  students	  (-‐	  $2000k)	  
The	  second	  approach	  creates	  a	  “re-‐direct”	  challenge	  	  



Labor	  Cost	  by	  FY	  &	  WBS	  Category	  
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All	  in	  FY16$	  

Budget	  changes	  are	  being	  inves:gated	  including	  	  
Reduc:ons:	  
•  SubsLtuLng	  fracLon	  of	  BNL	  Techs	  in	  FY19,	  FY20	  for	  VisiLng	  scienLsts,	  contract	  labor	  

and	  students,	  or	  stretching	  the	  schedule	  allowing	  the	  techs	  to	  spread	  into	  FY21.	  
•  R&D	  being	  performed	  now	  under	  LDRDs	  and	  Program	  Development	  Funds	  may	  

miLgate	  the	  need	  to	  charge	  some	  work	  in	  FY16-‐FY18	  	  to	  the	  TPC	  
•  ReLrement	  of	  risk	  and	  assoc.	  conLngency	  reducLon	  as	  R&D	  advances	  
•  General	  scrubbing	  
Increases:	  
•  A	  1	  year	  schedule	  stretch	  out	  adds	  ~$400k	  in	  escalated	  labor	  costs	  

Costed	  at	  BNL	  labor	  rates	  



Assigned	  Labor	  Rates	  
Labor	  rates	  assigned	  with	  FY16	  BNL	  Labor	  bands	  and	  sorted	  by	  Department	  
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Budget	  Scenarios	  
Standard	  Scenario	  in	  the	  Project	  files:	  
•  CD-‐1	  start	  Nov	  2017,	  CD2-‐3	  start	  Jul	  2018	  
•  Need	  CD-‐3a	  	  of	  long	  lead	  Lme	  items	  to	  complete	  by	  Jan	  2021	  
•  LiOle	  float	  on	  the	  criLcal	  path	  	  
•  Labor	  bump	  in	  Techs	  in	  FY19,	  FY20	  

Standard	  scenario	  with	  one	  year	  stretch	  
•  Same	  CD1	  and	  CD-‐2/3	  starts	  
•  W/O	  CD-‐3a,	  sPHENIX	  ready	  for	  beam	  May	  2021	  w/	  7	  month	  float	  to	  Jan	  2022	  RHIC	  run	  
•  Smooths	  tech	  bump	  
•  Modest	  escalaLon	  costs	  

Standard	  Scenario	  with	  budget	  reduc:ons	  
•  Same	  CD1	  and	  CD-‐2/3	  start	  
•  Need	  CD-‐3a	  of	  long	  lead	  Lme	  items	  
•  Take	  credit	  for	  successful	  planned	  NSF	  MRI(	  EMCal	  electronics	  for	  instance)	  
•  Fix	  FY19,FY20	  tech	  bump	  (12	  FTEs*	  2	  years)	  w/	  Univ	  labor,	  Vis	  Sci,	  job	  shoppers	  &	  stdnts.	  	  
•  Reduces	  savings	  from	  project	  labor	  burden.	  Impacts	  poten:al	  redirects	  
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Standard	  Scenario	  in	  Project	  Plan	  
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Includes	  overhead,	  conLngency	  and	  escalaLon	  



Standard	  Scenario	  w/	  1	  Year	  Stretch	  
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Reduced	  Cost	  Scenario	  w/	  No	  Stretch	  
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Con:ngency	  increased	  to	  35%	  on	  materials	  and	  25%	  on	  Labor	  



Budget	  Scenarios	  -‐	  conLnued	  
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Budget	  Scenario	  Profiles	  
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Standard	  Scenario	  
•  Based	  on	  Project	  file.	  Ready	  for	  beam	  early	  2021	  
Standard	  Scenario	  w/	  1	  year	  stretch	  
•  Based	  on	  Project	  file	  with	  addiLonal	  1	  year	  stretch.	  Ready	  for	  beam	  in	  early	  2022	  
•  Total	  labor	  remains	  the	  same	  
Standard	  Scenario	  w/	  Budget	  Reduc:ons	  
•  Based	  on	  Project	  file.	  Ready	  for	  beam	  early	  2021	  
•  ~12	  FTE	  techs	  in	  FY19,	  FY20	  assigned	  to	  job	  shoppers,	  Univ	  labor,	  Vis	  Sci,	  students	  
•  Take	  credit	  for	  1	  successful	  NSF	  MRI	  	  



Budget	  CalculaLon	  in	  Detail	  
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Labor	  in	  FTEs	  by	  BNL	  Department	  
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Labor	  in	  FY16$	  Direct	  by	  Department	  
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EsLmated	  Tracker	  Costs	  

11/09/2015	   Cost	  and	  Schedule	  Review	  	  	  	  	  	  	  EO'B	   26	  



Magnet	  Direct	  Materials	  and	  Labor	  FY16$	  
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Magnet	  DOE	  Project	  
Labor	  

1906	  FY16k$	  
Direct	  Materials	  



EMCal	  Direct	  Materials	  and	  Labor	  FY16$	  
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EMCal	  DOE	  Project	  
Labor	  

4563	  FY16k$	  
Direct	  Materials	  



HCal	  Direct	  Materials	  and	  Labor	  FY16$	  
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HCal	  DOE	  Project	  
Labor	  

6159	  FY16k$	  
Direct	  Materials	  



CalElectronics	  Direct	  Materials	  and	  Labor	  FY16$	  
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Cal	  Electronics	  DOE	  Project	  
Labor	  

4404	  FY16k$	  
Direct	  Materials	  



DAQTrig	  Direct	  Materials	  and	  Labor	  FY16$	  
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DAQTrig	  DOE	  Project	  
Labor	  

1728	  FY16k$	  
Direct	  Materials	  



Infrastructure	  Direct	  Materials	  and	  Labor	  FY16$	  
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Infrastructure	  DOE	  Project	  
Labor	  

1668	  FY16k$	  
Direct	  Materials	  



InstallaLon/IntegraLon	  Direct	  Materials	  and	  Labor	  FY16$	  
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Installa:on/Integra:on	  	  
DOE	  Project	  Labor	  

312	  FY16k$	  
Direct	  Materials	  



Project	  Management	  Direct	  Materials	  and	  Labor	  FY16$	  
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Project	  Management	  	  
DOE	  Project	  Labor	  

95	  FY16k$	  
Direct	  Materials	  



Tracker	  Direct	  Materials	  and	  Labor	  FY16$	  
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4717k	  FY16$	   2172k	  FY16$	  

Direct	  Material	   Direct	  Materials	  

SiStrip	  Op:on	  
All	  Labor	  

TPC	  Op:on	  
All	  Labor	  

Figures	  have	  different	  	  
scales	  



Summary	  
•  A	  Resource-‐loaded	  Project	  Plan	  has	  been	  created	  for	  the	  sPHENIX	  Project	  

–  It	  has	  been	  used	  to	  analyze	  resource	  needs	  and	  schedules	  
–  Material	  costs	  have	  been	  added	  to	  the	  project	  plan	  
–  It	  is	  now	  possible	  to	  run	  project	  scenarios	  that	  would	  vary	  CD-‐X	  approval	  dates,	  resource	  

availability	  and	  RHIC	  schedule	  

•  The	  Project	  team	  has	  been	  established	  and	  a	  large	  team	  of	  people	  are	  
contribuLng	  to	  the	  planning.	  

•  sPHENIX	  can	  be	  completed	  for	  a	  Jan	  2021	  beam	  start	  but	  would	  require	  a	  
CD-‐3a	  in	  early	  FY18	  that	  approved	  long	  lead	  Lme	  purchases	  (HCal	  steel)	  	  	  
and	  an	  early	  producLon	  start	  to	  the	  SiTracker.	  The	  criLcal	  path	  has	  very	  
liOle	  float	  in	  this	  scenario.	  

•  A	  one	  year	  stretch	  schedule	  can	  add	  significant	  float	  to	  the	  project,	  up	  to	  7	  
months,	  and	  help	  relieve	  a	  bump	  in	  labor	  requirements	  in	  FY19-‐20.	  

•  There	  are	  a	  number	  of	  places	  where	  we	  believe	  we	  can	  scrub	  the	  labor	  and	  
material	  costs,	  and	  take	  into	  account	  non-‐DOE	  funding	  possibiliLes.	  
Considerable	  cost	  reducLons	  seem	  possible.	  This	  needs	  to	  start	  soon.	  	  

•  EsLmated	  Cost	  Range	  	  65M	  -‐	  75M	  AY$	  TPC	  /	  $55M-‐65M	  AY$	  TEC	  	  	  
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Back	  Up	  
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Labor	  Profile	  for	  All	  incl	  ScienLst	  and	  Students	  
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All	  labor	  contribu:ons	  	  including	  Univ	  scien:sts	  and	  students.	  Includes	  SiTracker	  Op:on	  



Basis	  of	  EsLmate	  Documents	  
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Fab	  SC-‐magnet	  quench	  protec:on	  



Basis	  of	  EsLmate	  Documents	  
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Procure	  SiPMs	  for	  EMCal	  


